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Introduction
The SCORE (Systemic Clinical Outcome and Routine Evaluation) is a questionnaire for completion by family members 12 years and older to assess outcome in systemic family therapy and other family-orientated services . The SCORE was developed to address the need for a self-report family assessment measure for routine use in clinical practice in the UK and Ireland to periodically assess families engaged in therapy.
It was intended that SCORE data could be used to inform therapists about the progress of individual cases and to inform managers and funders about service effectiveness.
A 40-item version of the SCORE was developed through a process of expert practitioner consultation (Stratton et al., 2006 . Using multisite data from large samples of cases and multivariate statistical methods a brief 15-item version was developed by in the UK ) and a 28-item version (SCORE-28) was developed in Ireland (Cahill et al., 2010) . In these independent research programs, both short versions of the SCORE were found to have a three-factor structure. The factors assessed family strengths, difficulties and communication. Both short forms of the SCORE showed acceptable levels of internal consistency and test-retest reliability. Jewell et al. (2013) development a child version of the SCORE-15 using focus groups and practitioner collaboration. In a non-clinical sample of school children aged 7 -11 years the Child SCORE showed an acceptable levels of internal consistency and test-re-test reliability. On all versions of the SCORE responses are given on five or six-point Likert scales to a series of statements about family life. There is also an open-ended question about the main problem. Severity and impact ratings of this problems are given on 10-point scales.
In a national telephone survey Fay et al. (2013) established norms for the SCORE-28 and SCORE-15 in an Irish context. Clinical cut-off points for families of children with clinically significant behavioral and emotional problems were identified and 90th percentile SCORE 5 points were also established. The criterion validity of 15 and 28 item short versions or the SCORE were also established by showing that they discriminated between cases with, and without clinically significant problems. Cahill et al. (2010) and Fay et al. (2013) found that both the 28 and 15-item versions of the SCORE showed construct validity insofar as their total and three factor subscales correlated significantly with other indices of family adjustment and measures of parent and child adjustment.
In a large multisite study, where family members completed the SCORE-15 before therapy, and again after 4 sessions, Stratton et al. (2014) found that the SCORE-15 was sensitive to therapeutic change in the early stage of family therapy.
The study described in this paper aimed to (1) confirm the three-factor structure, reliability, construct and criterion validity of the SCORE-15 and 28, and (2) further investigate the responsiveness of the SCORE-15 and 28 to treatment-related improvement following 4 months of systemic therapy.
Method

Ethics
The study received ethical approval from University College Dublin Human Research Ethics Committee and participants gave informed consent.
Multisite context
This multisite study was conducted at 19 centers associated with 3 clinical agencies offering family therapy and other systemic interventions to socially disadvantaged families in Dublin, Ireland. Twelve centers, which included 8 family counseling units and 4 early childhood development preschool services (ECDS), were managed by the first agency. The family counseling units provide services to families of children aged 4-18 years with behavioral and emotional problems and in which there are a range of concerns including parenting difficulties, family conflict, parental separation and bereavement. ECDS centers offer preschool placements for disadvantaged children at risk for educational problems or with developmental difficulties, such as speech and language delay. Data were collected by EH from 347 families attending 8 family counseling centers and from 145 families attending 4 ECDS centers. Six centers were managed by the second agency which offers the Positive Systemic Practice (PSP, Carr et al., 2013; Cassells et al., 2014) model of family therapy to families of adolescents referred for help with behavioral and emotional problems. Data were collected by CC from 120 families as part of a waiting-list-control trial of PSP. One center was managed by the third agency which provides Functional Family Therapy (FFT, Graham et al., 2014; Sexton, 2011) to families of adolescents presenting with behavioral and emotional problems. Data were collected by DH from 89 families as part of a waiting-list-control trial of FFT.
Design
A cross-sectional design was used in the first part of the study to investigate the factor structure, internal consistency reliability, construct validity and criterion validity of the SCORE-15 and 28. For this, there were data from 701 cases from the three participating agencies. In the second part of the study a longitudinal design was used to determine the responsiveness of the SCORE-15 and 28 to therapeutic change and the test-retest reliability of these instruments. For this, there were data from 433 cases collected at baseline (Time 1) and 3-5 months later (Time 2). Cases who attended the ECDS centers in the first agency and cases on the waiting lists of the other two agencies who did not receive family therapy during the course of the study were classified as untreated. Of the SCORE 7 433 cases with Time 2 data, 175 were untreated, and provided data to evaluate the testretest reliability of the SCORE. Data from the remaining 258 treated cases were used to evaluate the responsiveness of the SCORE to systemic therapy.
Participants 701 families participated in the study and mothers from these families were the principal informants in 88% of cases. 32% were lone parents. 44% were unemployed. 24% had one child. 40% had 2 children, and 36% had 3 or more children. 53% of children for whom help was sought were female and 47% were male. The mean age of these children was 10.06 years (SD = 5.00).
Instruments and Procedures
Respondents completed a 29-item version of the SCORE which incorporated items from the SCORE-15 and SCORE-28 (see Table 1 ). They also completed the Strengths and Difficulties Questionnaire (SDQ, Goodman, 2001) to assess adjustment of the child for whom they had sought clinical services and the Mental Health Inventory (MHI-5, Berwick et al., 1991) to assess parental adjustment. Therapists rated family adjustment with the Global Assessment of Relational Functioning scale (GARF, Yingling et al., 1998) , child adjustment with the Children's Global Assessment Scale (CGAS, Shaffer et al., 1983) , and parental adjustment with the Global Assessment of Functioning scale (GAF, Luborosky, 1962) .
Data analysis
Data analysis was carried out using Version 20 of the Statistical Package for the Social Sciences and Version 7 of Mplus (Muthén & Muthén, 1998 -2012 . The false discovery rate to control for type 1 error associated with conducting multiple statistical tests was used in analyses where multiple t-test or correlations were conducted (Benjamini & Hochberg, 1995) .
Results
Factor structure
Confirmatory factor analyses (CFA) supported the three-factor structure of both the 15 and 28-item versions of the SCORE. Figure 1 presents the results of CFAs for the SCORE-15 and SCORE-28, and Chi square, Root-Mean-Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Fit Index (TLI) and the Standardised Root-Mean-Square Residual (SRMR) which were used to evaluate whether data fit the SCORE-15 and SCORE-28 three-factor models (Bollen & Long, 1993; Kline, 2010) . Both the SCORE-15 and SCORE-28 three-factor models fit the data from the present study very well. In each case the CFI was above the required threshold of 0.90; the TLI was above the required threshold of 0.95; the RMSEA was below the threshold of 0.08; and the SRMR was below the required threshold of 0.07. In both CFAs the Chi-square statistic was discounted due to its unreliability as a fit index with large samples (Kline, 2008) . From Figure 1 it may be seen that for the SCORE-15 the factor loadings ranged from 0.536 to 0.878. Error variances range from 0.405 to 0.747. The correlations between factors ranged from 0.50 to 0.97. From Figure 1 it may also be seen that for the SCORE-28 the factor loadings ranged from 0.530 to 0.892. Error variances ranged from 0.281 to 0.795. The correlations between factors ranged from 0.50 to 0.92.
Internal consistency reliability
correlations. The SCORE is a self-report measure and the GARF is a clinician-rated measure. Moderate correlations were expected between SCORE totals and totals on measures of child (SDQ and CGAS) and parent (MHI-5 and GAF) adjustment, since family systems theory would predict an association, but not a perfect correlation between the adjustment of family systems and family subsystems (Carr, 2012) . It was also expected that correlations between totals on measures of family and individual adjustment with SCORE totals, would be greater than those with SCORE subscales, since subscales assessed aspects of family functioning rather than overall family functioning. The subscales and totals of the SCORE-15 and SCORE-28 had significant (p<.01) Pearson correlations with other measures of family adjustment (GARF), child adjustment (SDQ and CGAS), and parental adjustment (MHI-5 and GAF) as shown in Table 2 . The absolute magnitude of correlations between SCORE-28 and SCORE-15 subscales and totals on the one hand, and measures of family and individual adjustment on the other ranged from 0.23 to 0.56. For each measure of family and individual adjustment, correlations with SCORE totals were greater than correlations with SCORE subscales. As expected, correlations with SCORE totals were predominantly moderate. et al., 2011) . t-test results showed that SCORE-15 and SCORE-28 means of the clinical group were significantly higher than those of normal controls Effect sizes showed that these differences were large, with Cohen's d values greater than 0.8. For the SCORE-15, the mean of the clinical group was 2.64 (SD = 1.04) and the mean of the non-clinical group was 1.87 (SD = 0.64) ( t = 13.47, p<.01, d = 0.84, 95% CI = 0.79, 0.90). For the SCORE-28, the mean of the clinical group was 2.57 (SD = 0.91) and the mean of the non-clinical group was 1.91 (SD = 0.58) ( t = 13.11, p<.01, d = 0.82, 95% CI = 0.77, 0.87).
Comparison of clinical and non-clinical groups
Responsiveness of group means to change
Analyses of group means of 258 cases at Time 1 and 2 showed that all SCORE-15 and SCORE-28 scales were responsive to change associated with attending systemic therapy for 3 to 5 months. The statistical significance of differences between means of treated cases at Time 1 and 2 was evaluated with dependent t-tests. The magnitudes of these differences were expressed as standardized response means (SRM) which is an effect size measure used to gauge the responsiveness of a scale to therapeutic change (Husted et al., 2000) . Table 3 shows that mean values for all of the SCORE-15 and SCORE-28 scales improved significantly from Time 1 to 2. SRM values for scales ranged from 0.15 -0.28. These changes in perceived family functioning are relatively small compared with changes that occurred in ratings of main problem severity and impact, where SRM's ranged from 0.52 to 0.71.
Reliable change
The SCORE-15 and SCORE-28 detected reliable change from Time 1 to Time 2 in a proportion of cases. The reliable change index (RCI) is an index of clinical improvement from one time point to another which takes account of the psychometric properties of the scale used to assess the reliability of improvement. RCIs greater than 1.96 occur by chance in fewer than 5% of cases (Jacobson & Truax, 1991) . On the SCORE-15, 106 of SCORE 12 258 cases (41.1%) showed reliable change with RCIs greater than 1.96. On the SCORE-28, RCIs greater than 1.96 were obtained by 93 of 258 cases (36%).
Clinical improvement
The SCORE 15 and 28 detected clinical improvement, and both clinical improvement and reliable change in a proportion of cases. Cases were classified as having shown clinically significant improvement based on the 90 th percentile clinical cut-offs established by Fay et al. (2013) in an Irish national random sample. These were 2.92 for the SCORE-15 total and 2.86 for the SCORE-28 total.
Of 258 treated cases assessed at Time 1 and 2, 113 scored above the clinical cut- 
Correlations between SCORE change scores and change scores of other variables
The pattern of correlations between difference scores reflecting change over the course of treatment from Time 1 to 2 for the SCORE-15 and SCORE-28 with measures of parent and child adjustment, and changes in severity and impact ratings of the main problem SCORE 13 supported the construct validity of the SCORE. Difference scores reflecting changes from Time 1 to 2 were computed for the SCORE, GARF, SDQ, CGAS , MHI-5, GAF and main problem severity and impact ratings. Pearson's correlations were computed between the difference scores of the SCORE-15 and SCORE-28 on the one hand, and difference scores of the GARF, SDQ, CGAS , MHI-5, GAF on the other. Significant correlations between difference scores occurred for the SCORE-15 and the SDQ (r = 0.29, p<.01), MHI-5 (r = 0.31, p<.01), GAF (r = 0.24, p<.05), and main problem severity (r = 0.17, p<.05). Significant correlations between difference scores occurred for the SCORE-28 and the SDQ (r = 0.33, p<.01), MHI-5 (r = 0.37, p<.01), GAF (r = 0.26, p<.01), main problem severity (r = 0.23, p<.01) and main problem impact (r = 0.24, p<.05). Correlations between difference scores for both versions of the SCORE on the one hand and the GARF and CGAS on the other were not significant, nor was the correlation between difference scores from the SCORE-15 and ratings of main problem impact.
Discussion
This study aimed to confirm the three-factor structure, reliability, construct validity and criterion validity of the SCORE-15 and 28, and investigate the responsiveness of the SCORE-15 and 28 to treatment-related improvement. Results showed that both the SCORE-15 and the SCORE-28 data from our large multisite sample fit the three-factor structure found in previous studies (Cahill et al., 2010; Fay et al., 2011; Stratton et al., 2010) . Both versions of the SCORE showed good internal consistency and test-retest reliability; good construct validity in that they correlated with measures of child, parent and family adjustment; and good criterion validity insofar as mean scores of clinical and nonclinical groups differed significantly from each other.
SCORE 14
The 28-item version had better internal consistency reliability than the 15-item version of the SCORE, which is not surprising because longer versions of scales typically have larger alpha in internal consistency reliability coefficients.
Because the high correlations (r >0.9) between the between family difficulties and family communication factors in the CFAs of both SCORE-15 and 28 data suggested the possibility of over-specification of the underlying model, ancillary CFAs were conducted to check if the data fit two-factor (factor 1 = family strengths, factor 2 = family difficulties and communication problems) or single factor models better than the three-factor model.
The two-factor model, but not the single factor model fit the SCORE-15 and SCORE-28 data.
The principal novel contribution of this study was its demonstration of the responsiveness of the SCORE-15 and SCORE-28 to changes in family functioning which occurred during a moderate period of systemic therapy. There were three key findings.
First, group means for all SCORE-15 and SCORE-28 scales were responsive to change occurring during three to five months of therapy. However, the magnitude of changes detected by the SCORE-15 and 28 totals, and strengths, difficulties and communication subscales were relatively small compared with changes in ratings of main problem severity and impact. Second, we found that the SCORE-15 and SCORE-28 detected clinical improvement and reliable change in about a third of cases over three to five months of therapy. Third, there were significant correlations between difference scores reflecting change over three to five months of systemic therapy from the SCORE-15 and 28 on the one hand and measures of parent and child adjustment and main problem severity and impact ratings on the other. Taken together these three results support the view that the SCORE-15 and SCORE-28 are sensitive to the sorts of changes that occur during family therapy.
Unexpectedly correlations between difference scores for both versions of the SCORE on the one hand and the GARF and CGAS on the other were not significant. This reflects the fact that where changes in parents' perceptions of family adjustment as assessed by the SCORE occurred, corresponding changes did not occur in clinicians' perceptions of family adjustment on the GARF and children's adjustment on the CGAS.
Clinician's and parents' differing perspectives may have accounted for these nonsignificant correlations.
This study has a number of limitations. First, Time 2 data were available for only a subgroup of cases for whom Time 1 data were obtained. Because this was a self-selected subgroup, responsiveness analyses conducted on this group may not be generalizable to cases who enter services and dropped out of treatment or data collection processes.
Second, inter-rater reliably data were not available for therapist-rated scales (GARF, CGAS and GAF). This means that there is some uncertainty about the reliability of results from construct validity correlational analyses conducted using these scales.
Our main conclusion is that the SCORE-28 and SCORE-15 are viable measures for routine use in clinical settings to assess outcome in systemic therapy. The briefer 15-item version has demonstrated better psychometric properties in this study than the 28-item version, takes less time to administer than the SCORE-28 and is therefore preferential for routine administration.
Clinical implications
Both versions of the SCORE described in this paper may be administered to family members periodically in clinical practice to monitor change over the course of family therapy. The SCORE-28 is in the appendix to Cahill et al. (2010) . The SCORE-15 and a 29-item version that contains items for both the SCORE-28 and SCORE-15 is in Fay et al., (2013) . A web-based system for administering and scoring the SCORE-15 and SCORE-28 is available at this link: http://scorefamilyassessment.org/login.php. 
